We argue that a small or large CP-violating asymmetry 
0.59 ± 0.14(stat) ± 0.05(syst) , (BaBar [1] ) , 0.99 ± 0.14(stat) ± 0.06(syst) , (Belle [2] ) .
(1)
The central values of these two measurements are apparently different from that of the previous CDF measurement, A ψK S = 0.79 ± 0.42 [3] ; and they are also different from the result obtained from global analyses of the Cabibbo-Kobayashi-Maskawa (CKM) unitarity triangle in the standard model, A SM ψK S = 0.75 ± 0.06 [4] . In view of the error bars associated with the BaBar and Belle measurements, it remains too early to claim any serious discrepancy between the experimental result and the standard-model prediction. Nevertheless, one cannot rule out the possibility of A ψK S < A 
where V cb and V cs are the CKM matrix elements, p and q are the B 
cb V cs ) ≈ 1 are excellent approximations in the Wolfenstein phase convention for the CKM matrix [7] . Therefore one obtains
where
is one of the three inner angles of the CKM unitarity triangle [8] . A recent global analysis of the quark flavor mixing data and the CP-violating observables in the kaon system yields sin 2β = 0.75 ± 0.06 [4] . [9] .
To be specific, we assume that a possible discrepancy between A ψK S and A 
SM
with
and Γ 12 = Γ and M 12 in the following way:
where R SM and R NP are real and positive parameters, θ represents the new-physics phase, and φ denotes the effective (overall) phase of B Fig. 1 . The dual relation between R SM and R NP can be expressed as
and
which depends only upon the phase difference (θ − β). There exist two possible solutions for R NP or R SM , corresponding to (±) signs on the right-hand side of Eq. (7). Numerically, R SM > 0 and R NP ≥ 0 must hold for either solution.
The magnitude of R SM can be calculated in the box-diagram approximation [11] :
where G F is the Fermi constant, B B is the "bag" parameter describing the uncertainty in evaluation of the hadronic matrix element B With the help of Eqs. (5) and (6), we recalculate the CP-violating asymmetry A ψK S and arrive at the following result:
Note that R NP , R SM , β, and θ are dependent on one another through Eq. (7). Of course, |A ψK | ≤ 1 holds within the allowed parameter space of R NP and θ. The ratio of A ψK S to A SM ψK S is given as
In the literature (e.g., Ref. s mixing in analyzing the CKM unitarity triangle. In this case, the resultant constraint on sin 2β becomes somehow looser. One may observe, from the figures of the CKM unitarity triangle in Refs. [4, 8] , that 0.6 ≤ sin 2β ≤ 0.8 is a quite generous range constrained by current data on |V ub /V cb | and CP violation in K 0 -K 0 mixing. Given such a generously allowed region for A SM ψK S , we conclude that ξ ψK S > 0 is definitely assured. Using A SM ψK S = 0.75 ± 0.06 [4] for illustration, we obtain
We see that the BaBar measurement seems to indicate ξ ψK S < 1, while the Belle measurement seems to imply ξ ψK S > 1. If either possibility could finally be confirmed with more precise experimental data from B-meson factories, it would be a very clean signal of new physics [12] . If the further data of both BaBar and Belle Collaborations turn to coincide with each other and lead to ξ ψK S ≈ 1, however, one cannot draw the conclusion that there is no new physics in B mixing. Taking ξ ψK S = 1 and using Eq. (7), we obtain the following equation constraining the allowed values of θ:
Then it is straightforward to find out two solutions for tan 2θ:
or tan 2θ = tan 2β
Note that solution (13a) corresponds to R SM + R NP = 1. Solution (13b) implies that | tan 2θ| ≪ tan 2β may hold, if R SM is remarkably close to 1. Although the afore-obtained region of θ is quite specific, it does exist and give rise to ξ ψK S = 1. Therefore, an experimental confirmation of ξ ψK S ≈ 1 cannot fully rule out the possibility of new physics hidden in B mixing. Theoretically, the information on R NP and θ can only be obtained from specific models of new physics (e.g., the supersymmetric extensions of the standard model [12] ). An interesting possibility is that the new-physics contribution conserves CP (i.e., θ = 0 [13] ) and all observed CP-violating phenomena in weak interactions are attributed to the non-trivial phase in the CKM matrix. In this scenario, we obtain
Obviously [14] .
In summary, we have discussed possible implications of a small or large CP-violating asymmetry in B The author would like to thank L. Wolfenstein for numerous useful discussions.
